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Abstract: The aim was to discuss the evolvement mechanism of plant functional traits in island, the functional
traits of wild plants in Pingtan Island and Fuzhou National Forest Park were compared. The result showed that
common families of wild plants in Island and continent accounted for 63% of total families, and common species
accounted for 19% of total species. Herbaceous plants in island accounted for 65.75% of total plants for adapting
to strong wind, drought and barren environment. The leaf-size class of island plants was smaller than that of
continental plants. The plants with hairy leaves accounted for 62.39% of total plants in island, and tended to be
lignified and succulent. Island plants mainly adapt r-reproductive strategy with high reproductive ability. The
florescence of island plants was longer than that of continental plants. The spreading ability of island plants
improved with high caryopsis and achene proportion, while drupe and berry proportion was low. The mini fruits
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accounted for 79.20% of total plants in island. The main dispersal mode of island plants tended to be wind force
and heterogyna. In general, the wild plants in island and continental had the same origin; however, to adapt to
fragile island eco-environment, the functional traits of island plants related with adaption-reproduction-dispersal
ability had been evolved, showing strong adaptability to radiation, improved reproductive ability and

spreading ability.
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Fig. 1 Location of Pingtan Island
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Table 1 Distribution (%) of functional traits of wild plants between Pingtan Island and National Forest Park of Fuzhou

THRETER PR SR £ A

Functional traits Trait Pingtan Island Forest Park P
2% E ) 4K A Growth form FEAK Tree 6.42(21) 19.62(31) 0.003™
Environment stress WA Shrub 21.71(71) 35.44(56) 0.035"
FAR Herb 65.75(215) 29.75(47) 0.013"
BEAS Liana 6.12(20) 15.19(24) 0.006™
LEbn) M2 Leaf-size class KA Macrophyll 0.61(2) 0.63(1) 0.842
Radiation s Mesophyl 14.68(48) 41.14(65) 0.004™
/AL Microphyll 74.01(242) 52.53(83) 0.108
A4t leptophyll 10.70(35) 5.70(9) 0.025"
5 Leaf texture EJfi Herbaceous 15.90(52) 0.63(1) 0.001™
# R Coriaceous 37.61(123) 38.61(61) 0.876
&5 Membranous 5.20(17) 2.53(4) 0.017
Wi Fleshy 1.22(4) 0.00(0) 0.001"
4%)5i Papyraceous 40.06(131) 58.28(92) 0.073
= Leaf hair % Pubescent 62.39(204) 32.28(51) 0.022"
JE Hairless 37.61(123) 67.72(107) 0.02"
G AN MRS Sexual system WEAE [ ¥k Hermaphrodite 89.30(292) 85.44(135) 0.793
Reproductive strategy ik b Bioecy 10.70(35) 14.56(23) 0.117
FF1E3 Florescence H. Early 39.14(128) 53.16(84) 0.119
T Middle 41.28(135) 41.14(65) 0.984
M Late 19.57(64) 5.70(9) 0.005™
1€ Duration of flowering % Short 22.32(73) 39.24(62) 0.023"
T Middle 51.68(169) 39.24(62) 0.167
K Long 25.99(85) 21.52(34) 0.305
g RERM Fruit type Ja L Utricle 2.45(8) 0.00(0) 0.001™
Dispersal ability % Samara 0.61(2) 3.80(6) 0.001™
4> Schizocarp 0.00(0) 1.90(3) 0.001™
B2 Follicle 2.14(7) 5.06(8) 0.006™
%% Drupe 12.54(41) 18.99(30) 0.056
JEF Legume 6.42(21) 10.13(16) 0.042"
I Nut 9.17(30) 3.16(5) 0.007"
K H Berry 6.73(22) 15.82(25) 0.007™
ZLF Pome 0.00(0) 0.63(1) 0.001™
FiI# Silique 0.92(3) 0.00(0) 0.001™
B4 % Aggregata fruit 0.31(1) 0.00(0) 0.001™
RALE Collective fruit 0.61(2) 0.00(0) 0.001™
Bk Cone 0.92(3) 0.63(1) 0.088
% 5% Achene 16.82(55) 5.06(8) 0.005™
Hi% Capsule 24.46(80) 33.54(53) 0.11
R Caryopsis 15.90(52) 1.27(2) 0.002"
4% 7738 Dispersal mode ELE Mammalian 6.42(21) 29.11(46) 0.002"
A Wind 33.64(110) 18.35(29) 0.027"
2% Mymecochory 30.89(101) 16.46(26) 0.024"
15 Omithochory 22.63(74) 27.22(43) 0.297
E{& Autochorous 6.42(21) 8.86(14) 0.106
FIK/N Fruit size KB Big fruit 4.89(16) 15.82(25) 0.003™
B Middle fruit 2.45(8) 11.39(18) 0.002™
/N Small fruit 13.46(44) 25.32(40) 0.016"
AR Minimal fruit 79.20(259) 47.47(75) 0.041"

55 W NHEYFEL, *: P<0.05; **: P<0.01.

The number of species is shown in parentheses. *: P<0.05; **: P<0.01.

FAENCEE 25, WS RIR, LR, N 79.20%, RIS R B0 RSB/ o I R ARG B A2
RRWHHMRT KR, EHMHEREESTRM, &  #EYOEETARAGEZEZERGER LD, DRIP=



434 B AR R T

%25 %

0.027) A (P=0.024) L 4R IR A7 E B 3 22 5, T3
BIYIE R (1 W 45 2 25 57 (P=0.002) . I 5 B - AE A
H LSRR XL H L) v T KR, I L sh e 4%
PR TF KB, I, SR I L N T, K
i A 42 LA FLA N

3 WRAIZE L

3.1 WEEYEKEEEH

AW FEFRM, AE 0 A A R LR I I A KB 1)
3% 7 5 (P<0.05), &AM LR AN E
(65.75%), K Fili LAY /K (35.44%) Fl B A (29.75%) N
X, B A IR ST R, XN
SE S A 2 AN E . TR B TR X
BRI TT, 52 AR AAE RURIZR AL 25 B o AN e <251
W R R, KR B NGR4T KR
9.0m s, 74U LKA 125 dF, (RIBEA A
TR AT FE A O 25 5 306 K b RV R 5, TR, 1
G DIRBEANT, TRERY. BEKE
K A ) 3 I L SRR AR AE S 2T, S R
T KB, HBAMNEGS L™ EEh>
N, £33 C. P &&. N/P. C/P I B F R/
pH -39 85 B U P s g B Rk, S B i
B, T BB R 7R X
TR, Ir. EALERIFAK, mMEAR
HRGRIENGE ST, KR X5 A4S
FAWIE, T BN E W, FERRAR
%} (Gramineae) 144 £} (Compositae)™®; &t 75+
R, NE A ERTEARA K, 2o AR ik
IR CEONR 2 Tasmania it &, A NTERS IO 38 R BE 7
PEAR IR E AR I o AT [ FEAR A K

3.2 YRR IR AL

g By R £ B2 OK B AR S A, 382 K
gy RIESER TR, ARSI A, E
LERIAEM Fr b o AT i B R R
3 AR, (1) fRAP AL HEYI DA R K o
3£ 5 1 B R 2 MR SR BT R AR B,
LL1%F (Rubus corchorifolius). 1£HUE (Zanthoxylum)fi
WA K3 T R, 8 A L (Potentilla discolor) . i
J& (Cirsium) #4128t %4 A 4n B, ZRIT
(Spinifex littoreus) i o7 B2 A HLJE, DL S BHOGAA BHLIE
IKAFRE, HHRT E (Saccharum spontaneum). k3

5. )2 5% (Sporobolus virginicus). 74 M- 4525 % (Zoysia
matrella). HHE45 25 5 (Zoysia sinica) 25 IHLIR ZEA
AR RS B, HAA BRI T 5 W% i 2h6m
WIRE 1. AW F I SEY A E N &L
62.37%, T KEAHAEYIHICHER) 67.71%, YA/
ToHE B AL B AN A) A7 7 2. 35 22 (P <0.05), i
SN RIS, DB IK 250, AR IX
TEVFRAEE R T IERCPR BAa . T8, BIET0E
PIERHIE. (2) WAL DL RBR A R D ) 2 i
TEAR, AT U/ o o ) B R A R K 2 P 26 2,
Wi 2k & (Drosera) fE A 1 FriB 1k, BAREIDY
fit, KB )& (Saussurea)li¥) 2256/, HIFEILE
TZE. KA P BEY LN R E
(74.01%), AR TR EDR RN, ik NP
G sRAR ST R, (3) A, it M4
MR B ALK FIRFA N &Y, sk, TRIERE
FIRAEPUINE T T BIRITE NS . AR,
g S R ) 5 K ki LA L AL O () AR AE A 3 2
(P=0.001), g5 WM HEY =T KRG, WstRE
(Sedum). &5 J& (Tetragonia) 47 . J5 /i (Ipomoea
pescaprae) s A AEJE . R0 . 5 Jorgensen
SOl T A R B S OB e 45 SR — 5%, AR S
42 PRI iR 5t K B} (Crassulaceae) fE4) . X d6IH-
FORHIEA i MR B 5 RIRSOR M, U
MR ERZ C. Ny P &8, R KImE
AR

3.3 MY ETE R B L]

ST I L A R [ B A8 ik 89.3%, 17 E
TSR 10.7%, 756 Baker AU, B MERE R
REWS I IERN, BA ST SRR 355, Janicel”
38 i R R PR AE A LB =18 88.5%,  MfEEE
Sk R 7.1%. BERERIRR AT DA A B AR A AE8 52 7R F0
fAd, TEAEASZ B R BR A IE L  ORB A
R, T M R TR AR, KSR
FAE R A RE AT AR B . 7 AR TIEIHAT IR
5N, g BAEY AT S B AE ], T G
B F B I LR, A A i R B T
FRELIN (R 7E 3~4 > A A1 44 B DL_E el 1 R Rl A
Yy, WIS T i B BN, fERA R
Y LRI EEZ R, KIEEA B IR
B, g AT AR EL KRG RO, A SR Ak
B, WS IR SRR AT E, BT R



% 54

BN A RGP 5 B A A A D BRI R IR B AR 3 DA IRL DAy 1) 435

TS B HIER P, X 5 SR R K
B BT R IR SAHE L. Ak, SR B A
DA r- SR ENE 9, RN RE ™ AR BN
FiF, 7k 2 (Polygonum hydropiper). %2
(Atriplex maximowicziana) . - | 7F (Chenopodium
ambrosioides). it} % (Leonurus artemisia). i 2%
(Setaria viridis) . it & 5€ (Sporobolus fertilis) %5 1) 254
ARG, REEREWR, 5ERMIETRFBRR R
TRERR,

3.4 1 B EYMEIRRE /IR AR AL

KICA T RN B EAERERE )1 R A
BAHLE], 0T T RS, R (L7
DHRetEIR, AWHIeas R, W YRR EY)
FERRRETIH I B MR i35 22 7 (P<0.05), 15
AR B 5 35 25 7 (P<0.01). I S Y LLBUR
FE A E, BRI RED, WoKkiEY S 2 A
s TR RAE NG B R T o P R (78.2%),
KGRI B3 2 7 (P<0.05); ¥ Sy fEMIE R 5
3 PUR T RCEAE 36 - (64.49%), Kt 32 ZE DR
FLEN RN A 3% T (56.33%) « X B S RN
T B AR AN T, T B AHE P I S 5 22 /)N
AR HERFHE, Tok. A, BAEYNZ
DI RANS RO EBT, Hok, TP S S
W, sy, RIS, FrAMEBh R
IRV Z « 13 S HEYMERRRE 1008, T8 X
WA R T B AT WAL HE, T AR = A2/
iU RKFhF B E 2, ERRIE SR, Fd K
TR T T, NG TR I R R R
b I SRR R LA A 40%, T BE AR 1 X 5
ZORT AT TR e, Ha R, B
B 5 I S AR ) R S I ORI B I . > e B AL
B, PEAEAEABETY, RN E RS
SRR NG, PR SR T ORRE I S, BT
PR EEEA—F, UL AR,

SRS, KRR 5 R0 K bk B AR R A7 AE B
HER, XAR T KR 5 5 R A7 E S
B, MRS R R IR SE B i S AR
FEHEAGE FE R i 1 3E M- B - R RE ), HAHSR
DhRe MR R A AR o g S B AR A A K R DA AR Ny
F, M/NHWE. SEARFAAPRTAL, DAL
BRAE, MK, SRS ES, B
INTTAR, AR N KRS B AR R

PEIXEHAR LR, ORI B MBS T, R
WD RENEIR S HAS KRG HVIMR, EREEY)
THRETEAR AT ARZ ML, R BRI AE B 2R 9 AN
NRES T H 2RI B0 H TRtk
B i A R OV LA T B DORE AL N B AT
LR ARG R A

SR

[1] STUESSY T F, JAKUBOWSKY G, GOMEZ R S, et al. Anagenetic
evolution in island plants [J]. J Biogecogr, 2006, 33(7): 1259-1265. doi:
10.1111/j.1365-2699.2006.01504.X.

[2] CHIY, SHI H H, WANG X L, et al. The spatial distribution and impact
factors of net primary productivity in the island ecosystem of five
southern islands of Miaodao Archipelago [J]. Acta Ecol Sin, 2015, 35
(24): 8094-8106. doi: 10.5846/stxb201405040880.

WU, Ak, EWREN, A5 SRS R AR RIS
J17E oA B I - [J]. A AR, 2015, 35(24): 8094-8106.
doi: 10.5846/stxb201405040880.

[3] WEN X L, ZHANG Y. Remote sensing monitoring of bare soil in
initial stage of construction of Pingtan Comprehensive Experimental
Zone based on spectral analysis [J]. J Fuzhou Univ (Nat Sci), 2016,
44(1): 52-56. doi: 10.7631/issn.1000-2243.2016.01.0052.

MNR, SRE. BT OB AT I TR SR A S X @ B R AR fk
BRI Q). AR MK (B R BHER), 2016, 44(1): 52-56.
doi: 10.7631/issn.1000-2243.2016.01.0052.

[4] CAO K, RAO M D, YU J Z, et al. The phylogenetic signal of
functional traits and their effects on community structure in an
evergreen broad-leaved forest [J]. Biodiv Sci, 2013, 21(5): 564-571.
doi: 10.3724/SP.J.1003.2013.08068.

R, GORE, g, Sl ARSI RIPRIRGK E
55 MR SR [J]. A2 Rtk 2013, 21(5): 564-571.
doi: 10.3724/SP.J.1003.2013.08068.

[5] KRAFT N J B, GODOY O, LEVINE J M. Plant functional traits and
the multidimensional nature of species coexistence [J]. Proc Natl Acad
Sci USA, 2015, 112(3): 797-802. doi: 10.1073/pnas.1413650112.

[6] JORGENSEN T H, OLESEN J M. Adaptive radiation of island plants:
evidence from Aeonium (Crassulaceae) of the Canary Islands [J]. Persp
Plant Ecol Evol Syst, 2001, 4(1): 29-42. doi: 10.1078/1433-8319-00
013.

[71 LORD J M. Patterns in floral traits and plant breeding systems on
Southern Ocean Islands [J]. AoB Plants, 2015, 7: plv095. doi: 10.
1093/aobpla/plv095.

[8] CODY M L, OVERTON J M. Short-term evolution of reduced



436

Pty

GiER7/E i

%25 %

dispersal in island plant populations [J]. J Ecol, 1996, 84(1): 53-61. doi:

10.2307/2261699.

[9] ALSOS | G, EHRICH D, EIDESEN P B, et al. Long-distance plant
dispersal to North Atlantic Islands: Colonization routes and founder
effect [J]. AoB Plants, 2015, 7: plv036. doi: 10.1093/acbpla/plv036.

[10] XIE C, ZENG Q W, XING F W. Study on vegetation and vascular plant
diversity on islands near Tolo Harbour, Hong Kong [J]. Guihaia, 2012,
32(4): 468-474. doi: 10.3969/j.issn.1000-3142.2012.04.010.

W, PRSC, AR, FHERL R AR ML B 5 R S R 2 RV
[P 7P, 2012, 32(4): 468-474. doi: 10.3969/j.issn.1000~
3142.2012.04.010.

[11] PENG S Y, HU G, YU M J. Beta diversity of vascular plants and its
influencing factors on islands in the Thousand Island Lake [J]. Acta
Ecol Sin, 2014, 34(14): 3866—3872. doi: 10.5846/stxb201212031738.
WU, BT, TR TR S ISR B 2 R R LM R
# [J]. LEA%R, 2014, 34(14): 3866-3872. doi: 10.5846/s5txb201212
031738.

[12] GAO H J, WANG G M, YU Q J. Distribution characteristics and
species diversity of seed plants in Zhoushan, Zhejiang [J]. Plant Sci J,
2015, 33(1): 61-71. doi: 10.11913/PSJ.2095-0837.2015.10061.
s, EEB, AP, LA TR 2 R B AR
fE [3). HEPRlHEZEAR, 2015, 33(1): 61-71. doi: 10.11913/PS).2095-
0837.2015.10061.

[13] WANG J W, WEI X, CHEN Q X, et al. Factors affecting species
richness and beta diversity of vascular plants on small islands in the
Wenzhou region of eastern China [J]. Acta Ecol Sin, 2017, 37(2): 523
540. doi: 10.5846/stxb201507111469.

TARE, B8, BRAKE, & BNEE NS REYEEERMR 2
FEVE S LA R 7 [J) A:25224%, 2017, 37(2): 523-540. doi: 10.
5846/stxb201507111469.

[14] CHEN P, WU J, FU S F. Study on the dynamic change of landscape
pattern and its landscape ecological effects in Haitan Island of Pingtan
County [J]. Ecol Sci, 2013, 32(3): 265-270.

WRmg, &1, e SRR R RS R A SN
SYHT 0], AEAEE, 2013, 32(3): 265-270.

[15] ZHONG C L, HUANG Y X, ZHANG Q, et al. The stoichiometric
characteristics and carbon, nitrogen stores of four main coastal
shelterbelt forests in Pingtan [J]. J SW For Univ, 2016, 36(2): 96-102.
doi: 10.11929/j.issn.2095-1914.2016.02.016.

B, BEOSCHE, TRIG, S PR 4 B ER P AR A B T R
FHESIREME R [0 PRl k24, 2016, 36(2): 96-102.
doi: 10.11929/j.issn.2095-1914.2016.02.016.

[16] WANG Z J. Studies on ecological benefits evaluation and tourism

suitability assessment of natural environment in Fuzhou National
Forest Park [D]. Beijing: Beijing Forestry University, 2004: 1-143.
FRBE . AR E KR S S BRI IRE HE
W5 [D]. bt dbstpkoll k%, 2004: 1-143.

[17] Deletis Florae Reipublicae Popularis Sinicae Agendae Academiae
Sinicae Edita. Florae Reipublicae Popularis Sinicae, Tomus 9(1) [M].
Beijing: Science Press, 1996: 1-176.

(hEEYE) wmEEis. PEEYE, HES 140 M]. dt
H RLS R, 1996: 1-176.

[18] Editorial Committee of Flora of Fujian. Flora of Fujian, Vol. 1 [M].
Fuzhou: Fujian Science & Technology Press, 1982: 1-511.
EEYER S, WEEME: B 1B [M] RN EER
A HifAL, 1982: 1-511.

[19] HE G S. Coloured Illustrations of the Main Forest Plants in Fujian
Province [M]. Xiamen: Xiamen University Press, 2012: 1-308.
fTEAE. fREE L RN EEORESE M) BT EITE IR
#t, 2012: 1-308.

[20] CHEN Y M. Garden Dendrology [M]. 2nd ed. Beijing: China Forestry
Press, 2011: 1-286.

WRA R M A (M1 58 2 Bz, dbat: spE bRl i, 2011
1-286.

[21] SONG Y C. Vegetation Ecology [M]. Shanghai: East China Normal
University Press, 2001: 1-697.

HIKE, FRAESS: M. b RIS AL, 2001: 1-697.

[22] PAIIMANS K. An analysis of four tropical rain forest sites in New
Guinea [J]. J Ecol, 1970, 58(1): 77—101. doi: 10.2307/2258170.

[23] LOU L H, WANG C X, WANG H. Study on the classification of fruit
forms [J]. J Zhejiang For Coll, 1998, 15(1): 87-90.

AP, ERE, £ RSERBPRRN 1] WLk,
1998, 15(1): 87-90.

[24] MAS B, LI D Z. Dispersal and evolution in higher plants: I. Diaspores,
their quantity and life span as well as dispersal mechanisms [J]. Acta
Bot Yunnan, 2002, 24(5): 569-582. doi: 10.3969/j.issn.2095-0845.
2002.05.003.

DA sE, Bk mSEM R SR 1 B, BE.
Ftn BB 0], = EE YT 7T, 2002, 24(5): 569-582. doi: 10.
3969/j.issn.2095-0845.2002.05.003.

[25] JI H Y. Study on resources and evaluation of wild ornamental plants in
Fuzhou Botanical Garden [D]. Fuzhou: Fujian Agriculture and Forestry
University, 2014: 1-23.

L. RN R Tl A W S AR IR AT AT [D]. RN AR AR
K, 2014: 1-23.

[26] ZHOU H C, REN H, PENG S L. Community dynamics during the



% 54

BN A RGP 5 B A A A D BRI R IR B AR 3 DA IRL DAy 1) 437

process of vegetation restoration on Nan’ao Island, Guangdong [J].
Acta Phytoecol Sin, 2001, 25(3): 298-305.

JAEUR, L, 52008, TR B S R S A R AR VR Sl S AT
U [0]. MR, 2001, 25(3): 298-305.

[27] YANG Y C, DA L J, QIN X K. Astudy on the flora of Dajinshan Island
in Shanghai, China [J]. J Wuhan Bot Res, 2002, 20(6): 433-437. doi:
10.3969/j.issn.2095-0837.2002.06.009.

BN, KRR, #AE. BRSNS FEMX ZRP ().
DY 05T, 2002, 20(6): 433-437. doi: 10.3969/j.issn.2095-
0837.2002.06.009.

[28] SU Y P. Selection and application of wind-resistant and salt-tolerant
landscape plants in Pingtan Island, Fujian Province [J]. Subtrop Plant
Sci, 2013, 42(3): 267-270. doi: 10.3969/j.issn.1009-7791.2013.03.018.
PRHEE, R RGO A R SR E 0] WA
PElE, 2013, 42(3): 267-270. doi: 10.3969/j.issn.1009-7791.2013.03.
018.

[29] WANG L. Research and strategy on the plants of Dantuozi Island
based on biodiversity [D]. Liaoning: Dalian University of Technology,
2013: 1-49.

T BT EMZ RS T WIS E D] L7 K
HEBLTORAE, 2013: 1-19.

[30] CARLQUIST S. Darwin on island plants [J]. Bot J Linn Soc, 2009,
161(1): 20-25. doi: 10.1111/j.1095-8339.2009.00990.x.

[31] WANG X L, MA J. A study on leaf-structure and the diversity of
xerophytes ecology adaptation [J]. Acta Ecol Sin, 1999, 19(6): 787—
792. doi: 10.3321/j.issn:1000-0933.1999.06.004.

ERRE, DB NSRS AERE R 2R ).
A5 E4R, 1999, 19(6): 787-792. doi: 10.3321/j.issn:1000-0933.1999.
06.004.

[32] BAKER H G. Self-compatibility and establishment after ‘long-
distance’ dispersal [J]. Evolution, 1955, 9(3): 347-349. doi: 10.2307/
2405656.

[33] DUAN Y W, HE Y P, ZHANG T F, et al. Delayed selfing in an alpine
species Gentianopsis barbata [J]. J Plant Ecol, 2007, 31(1): 110-117.
Bt e, skEERE, &5, o RS e IR B L] [0,
R A 25241, 2007, 31(1): 110-117.

[34] PENG D L, ZHANG Z Q, NIU Y, et al. Advances in the studies of
reproductive strategies of alpine plants [J]. Biodiv Sci, 2012, 20(3):
286-299. doi: 10.3724/SP.J.1003.2012.14039.

AT, KE, B, A Y BRSO ] A4
M2 B, 2012, 20(3): 286-299. doi: 10.3724/SP.J.1003.2012.14039.

[35] ZHANG Z Q, LI Q J. Review of evolutionary ecology of floral
longevity [J]. Chin J Plant Ecol, 2009, 33(3): 598-606. doi: 10.3773/j.
issn.1005-264X.2009.03.019.
kB, FRE. WEMNILAESERE L D). MYWESFER,
2009, 33(3): 598-606. doi: 10.3773/j.issn.1005-264X.2009.03.019.

[36] LUO R, GUO J J. Plant flowering time: Natural variation in the field
and its role in determining genetic differentiation [J]. Chin Bull Bot,
2010, 45(1): 109-118. doi: 10.3969/j.issn.1674-3466.2010.01.016.
DA, FEE. EPIHER ] AR SRk e 0], MRk,
2010, 45(1): 109-118. doi: 10.3969/j.issn.1674-3466.2010.01.016.

[37] CHEN X L, TIAN F, QI P C. Composition and vertical differentiation
of fruit types in Baishuijiang National Nature Reserve in Gansu
Province [J]. Sci Silv Sin, 2007, 43(6): 61-66. doi: 10.3321/j.issn:
1001-7488.2007.06.011.

FREERR, FHT7, BUSTE. FKIL B R R DR AR S U2 il I
B [J]. MolkRb, 2007, 43(6): 61-66. doi: 10.3321/j.issn:1001-
7488.2007.06.011.

[38] MORSE D H, SCHMITT J. Propagule size, dispersal ability, and
seedling performance in Asclepias syriaca [J]. Oecologia, 1985, 67(3):
372-379. doi: 10.1007/BF00384943.

[39] GUO Q F, BROWN J H, VALONE T J, et al. Constraints of seed size
on plant distribution and abundance [J]. Ecology, 2000, 81(8): 2149—
2155. doi: 10.1890/0012-9658(2000)081[2149:COSSOP]2.0.CO;2.



